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SYSTEM AND METHOD FOR ETORCONNECTING ATM SYSTEMS OVER AN 
INTERMEDIATE ATM NETWORK USING SWITCH VIRTUAL CONNECTIONS 



Field of the Invention 

The present invention relates to a system for interconnecting asynchronous 
5 transfer mode systems over an intermediate asynchronous transfer mode network using switch 
virtual coimections, and a method of using the same. 

Background of the Invention 

Asynchronous transfer mode (ATM) services are typically permanent virtual 
10 connection (PVC) based, however, some carriers offer switch virtual connection (SVC) 
services. In the future it is expected that SVCs will become widely used to provide backup, 
additional bandwidth on demand, communication with smaller systems, and interoffice 
communications. 

Users of ATM local area network (LAN)/wide area network (WAN) 
15 configurations, such as LAN emulation (LANE), multi-protocol over ATM (MPOA), or 
proprietary, interconnect geographically dispersed systems over private lines or public ATM 
service permanent virtual path (PVP) connections with SVC tunneling. Routing is 
accomplished using static routing protocols or dynamic routing protocols, such as Private 
Network-Node-Interface (PNNI). Addressing in an ATM network is difficult to manage 
20 because the size of each address is 40 characters. Consequently, once the internal ATM 
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addresses of each LAN are established, it is relatively expensive to modify the addressing 
scheme. If switching to SVC service becomes desirable, then the service provider must assign 
its own unique ATM addresses so that voice and data may be routed over the public domain 
based on those addresses. The tune required to change existing addresses when switching to 
5 SVC service is so significant as to be impractical and cost prohibitive. 

It is therefore desirable to incorporate SVC based ATM LANAVAN 
configurations in a private line or public network SVC environment without the need for 
readdressing of the ATM network when using a switching ATM service network. 

10 Summary of the Invention 

In a preferred embodiment, the method in accordance with the present invention 
interconnects a calling party asynchronous transfer mode system and a called party 
asynchronous transfer mode system using an intermediate switching asynchronous transfer 
mode network. Each asynchronous transfer mode system has an associated border node, such 

15 as an ATM switch. The system routes calls over the intermediate switching asynchronous 
transfer mode network based on an intermediate switching ATM network addressing scheme 
that is recognized by the border nodes and independent of an addressing scheme of the 
asynchronous transfer mode systems. Specifically, the border node of the calling party 
asynchronous transfer mode system generates an intermediate switching asynchronous transfer 

20 mode network address of the border node of the called party asynchronous transfer mode 
system. Call are routed over the intermediate switching asynchronous transfer mode network 
from the border node of the calling party asynchronous transfer mode system to the border 
node of the called party asynchronous transfer mode system based on the intermediate 
switching asynchronous transfer mode network addressing scheme. 

25 In a preferred embodiment, the method described above is performed using a 

system including an intermediate switching asynchronous transfer mode network having an 
asynchronous transfer mode addressing scheme, which is connected to a calling party border 
node and a called party border node. A calling party asynchronous transfer mode system and 
a called party asynchronous transfer mode system are connected to the callmg party border 

30 node and called party border node, respectively. The asynchronous transfer mode systems 
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have an asynchronous transfer mode system addressmg scheme independent from the 
addressing scheme of the intermediate switching asynchronous transfer mode network. The 
border nodes serve as an interface between the addressing scheme of the asynchronous transfer 
mode systems and the intermediate switching asynchronous transfer mode network addressing 
5 scheme. 

Brief Description of the Drawings 

The foregoing and other features of the present invention will be more readily 
10 apparent from the following detailed description and the drawings of illustrative embodiments 
of the invention wherein like reference numbers refer to similar elements throughout the 
several views and in which: 

Figure 1 is an example of the ATM switching network in accordance with the 

15 present invention; 

Figure 2 is another example of the ATM switching network in accordance with 

the present invention; and 

Figure 3 is a flow chart of an ATM switching method in accordance with die 

present invention. 

20 

Detailed Description of the Invention 

For the purposes of this invention, the term "system" is defined as a network 
including a host having an asynchronous transfer mode network interface card (ATM NIC), 
25 a switch, a bridge, a router, and/or some other device with ATM capabilities. The ATM 
switching network in accordance with the present invention is used to establish dynamic 
connections between ATM systems, based on an ATM system addressing scheme recognized 
by the ATM systems, over an intermediate switching ATM network with its own addressing 
scheme which is unknown to the ATM systems. 



By way of example, Figure 1 shows an ATM switching network in accordance 
with the present invention with three local ATM systems 10, 20, 30. It is, however, to be 
understood that the ATM switchmg network may be used with two or more ATM systems. 
Each ATM system has at least one border node (BN), such as an ATM switch. The BN serves 

5 as an interface between an intermediate switching ATM network 40 and each of the local ATM 
systems. In this regard, the BN recognizes addressmg scheme information for both the 
intermediate switching ATM network and the local ATM systems. In Figure 1 , ATM systems 
10, 20, 30, have a single border node 11, 21, 31, respectively. In addition, the ATM systems 
may have a host. For example, ATM systems 10, 20 have hosts 15, 24, respectively. 

10 Alternatively, each ATM system may have more than one host, or no host at all (as shown in 
ATM system 30). Furthermore, each ATM system may have one or more non-border nodes 
(NBNs) connected between the host and the BN, for example, in ATM system 10, host 15 is 
connected to BN 1 1 via NBN switch 14. Otherwise, the host may be directly connected to the 
BN without any NBNs. 

15 ATM systems 10, 20, 30 are connected to an intermediate switching ATM 

network 40, such as a public switching network, via BNs 11, 21, 31, respectively. The 
interfaces and hosts in each ATM system have assigned internal addresses using conventional 
formats, such as data country code (DCC), international code designator (ICD), or E-164, that 
differ from the intermediate switching ATM network addresses. The BN determines using a 

20 dynamic routing protocol, such as PNNI, or static routing tables, whether the call should be 
routed over the mtermediate network address and converts the internal ATM system address 
to an intermediate network address. An asynchronous transfer mode user network interface 
(ATM UNI) signaling protocol, for example, as described in the ATM Forum ATM User- 
Network Interface Specification Versions 3.1 (September 1994) and 4.0 (May 1996), is used 

25 to communicate between a host and a NBN or BN switch. The ATM UNI signaling protocol 
establishes communication between systems via a SETUP message including a called party 
address information element. The SETUP message may optionally also include a calling party 
address information element, a callmg party subaddress information element, and a called party 
subaddress information element. For instance, it may be desirable to include a calling party 
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address information element and calling party subaddress information element to verify the 
calling party in order to stop hackers from entering the system. 

The hosts in the ATM systems are unaware of the independent addressing 
scheme of the intermediate switching ATM network and, thus the SETUP messages transmitted 

5 between the host and the NBN or BN only specify the local ATM system addresses in the 
called party address information element, widiout specifying the called party subaddress 
information element. Each NBN switch in the network determines its route and the designated 
transition list (DTL) by conventional methods known in the art. 

The present invention is described in general terms for transmitting over the 

10 intermediate switching ATM network from a calling party ATM system to a called party ATM 
system. In a preferred embodiment, the calling party host generates a SETUP message 
including a called party address information element and a calling party address information 
element to prevent hackers from entering the system by verifying that the calling party host, 
identified by its calling party address information element, is authorized to enter the system. 

15 In the situation where the calling party host is connected to a calling party BN via one or more 
NBN switches, then the NBN switches receive the SETUP message from the calling party host 
with the internal ATM system address of the called party host provided in the called party 
address information element. In remrn, the NBN switches in the SETUP message populate in 
the called party subaddress information element the same information provided in the called 

20 party address information element and populate the calling party address in the calling party 
subaddress information element. In a preferred embodiment the information in the called party 
subaddress information element is encrypted for additional security. If the calling party BN 
determines that the call should be routed over the intermediate switching ATM network, then 
it substimtes in the called party address information element the intermediate switching ATM 

25 network address of the called party BN for the ATM system address of the called party host, 
while the called party subaddress information element remains unchanged. In addition, the 
calling party BN substitutes its own intermediate switching ATM network address for the ATM 
system address of the calling party host in the calling party address information element, and 
leaves unchanged the calling party subaddress information element. The call is then routed 

30 over the intermediate switching ATM network from the calling party BN to the called party 



6 

BN based on the intermediate switching ATM network address of the called party BN in the 
called party address information element. Upon receiving a call the called party BN substitutes 
in the called party address information element, the decrypted (if encrypted) ATM system 
address of the called party host from the called party subaddress information element for the 
5 mtermediate switching ATM network address of the called party BN, and routes the call 
accordingly. The called party BN also substitutes in the calling party address information 
element the ATM system address of the calling party host from the calling party subaddress 
information element for the intermediate switching ATM network address of the calling party 
BN. 

10 In the situation in which the host is directly connected to the BN, then the BN 

performs the function of the NBN in addition to the functions typically performed by the BN 
as described above. Specifically, the operation of populating in the called party subaddress 
information element the same information provided in the called party address information 
element is performed by the BN, instead of the NBN. 

15 If the received call at the called party BN has an unknown or no called party 

subaddress information element then the called party BN can not route the call to a called party 
host. In this situation, if the ATM adaptation layer (AAL) parameter of the SETUP message 
is AAL5, signifying transmission control protocol/ internet protocol (TCP/IP), then by default, 
the called party BN may be programmed to assume that the call is from an ATM party 

20 authorized to connect to the network but having no knowledge of the internal ATM addresses 
and, automatically connect the call to a designated remote access server (RAS). This 
embodiment assumes that the third party knows the internet protocol (IP) address of the RAS. 
In an alternative embodiment, the called party BN may be programmed to clear the incoming 
call when no or an unknown called party subaddress information element has been provided, 

25 thereby preventing hackers from entering the ATM network. 

Although in the previously described preferred embodiment the calling party 
host generates a SETUP message including a called party address information element and a 
calling party address information element, it is within the intended scope of the invention for 
the calling party host to generate a SETUP message specifying only the called party address 

30 information element, and not include calling party address and subaddress information 
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elements. In this alternate embodiment, since no calling party information elements are 
specified the operations concemmg these information elements are not performed. 

Figure 3 is a flow chart of the broad ATM switching scheme in accordance with 
the present invention, irrespective of whether the system includes NBNs or whether the SETUP 

5 message specifies a calling party address information element. Initially, m step 300 the calling 
party host generates a SETUP message specifying an ATM system address of a called party 
host in a called party information element. In step 310 at the calling party border node in the 
called party address information element the intermediate switching ATM network address of 
the called party BN is substituted for the ATM system address of the called party host. The 

10 call is then routed, in step 320, over the intermediate switching ATM network based on the 
called party address information element. Once the call is transmitted over the intermediate 
network, the called party BN substimtes in the called party address information element the 
ATM system address of the called party host for the intermediate switching ATM network 
address of the called party BN. Then, in step 340, the call is routed to the called party host 

15 based on the called party address mformation element. 

In summary, the hosts recognize only the local ATM addresses and are unaware 
of the intermediate switchmg ATM network addressing scheme. The BNs serve as an interface 
between the ATM systems and intermediate switching ATM network. In particular, calling 
party BNs introduce the addressing scheme recognized by and unique to the intermediate 

20 switching ATM network in the called party address information element while routing the call 
between local ATM systems, whereas called party BNs identify the called party address from 
the information provided in the called party subaddress information element. 

The operation of the switching system in accordance with the present invention 
for a calling party host that generates a SETUP message specifying only a called party address 

25 information element (without specify a calling party address mformation element) will now be 
described for the example network shown in Figure 1. If a calling party host 15 that belongs 
to calling party ATM system 10 wishes to commimicate with a called party host 24 belonging 
to called party ATM system 20, then a connection is established over switch 14, calling party 
BN 11, called party BN 21, and NBN switch 23. By way of example, the addresses of the 

30 calling party host, calling party BN, called party BN, and called party host are ATMA.l, 
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ATMPUBA.l, ATMPUBB.l, ATMB.l, respectively, wherein ATMA.l and ATMB.l are 
local ATM system addresses, and ATMPUBA. 1 and ATMPUBB. 1 are intermediate switching 
ATM network addresses, not recognized by the ATM systems. Calling party host 15 identifies 
the local ATM system address (ATMB. 1) of the called party host 24, such as by provisioning, 
5 LANE, MPOA, proprietary, or other known techniques. The calling party host 15 transmits 
a SETUP message to switch 14, and specifies in the called party address mformation element 
the internal ATM system address (ATMB.l) of the called party host 24. The NBN 14 
determines using conventional routing techniques, such as routing tables, that the call is to be 
handled by the calling party BN 11, and transmits a SETUP message to the calling party BN 
10 11, specifying the internal ATM system address of the called party host 24 (ATMB . 1) in the 
called party address information element and in the called party subaddress information 
element. In retom, the calling party BN 1 1 establishes that the call is to be routed to the called 
party BN 21 over the intermediate ATM network 40 using conventional routing techniques. 

After determming the called party BN 21 to route the call, the calling party BN 
15 11 substitutes in the called party address information element the internal ATM system address 
(ATMPUB.l) of the called party BN 21 for the internal ATM system address (ATMB.l) of 
the called party host, while leaving unchanged the ATM address (ATMB. 1) of the caUed party 
host 24 in the called party subaddress information element. Upon receiving the SETUP 
message from the intermediate switching ATM network, the called party BN 21 determines, 
20 for example, using routing tables, that the call is to be transmitted to the called party host 24 
via NBN 23, based on the called party subaddress information element. The called party BN 
21 then transmits a SETUP message to NBN 23 specifying the ATM address of the called party 
host 24 (ATMB.l) in the called party address information element and the called party 
subaddress information element. Upon receivmg the call, NBN 23 determines what interface 
25 the called party host 24 is connected to and transmits an appropriate SETUP message to the 
called party host 24 specifying the internal ATM system address of the called party host 
(ATMB. 1) in the called party address information element, without specifying the called party 
subaddress information element. 

Figure 2 is another configuration of the switching network in accordance with 
30 the present invention. This arrangement differs from that shown and described for Figure 1 
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in that each ATM system is connected by a private line (PL) 50, in addition to being 
interconnected via an intermediate ATM network. Under normal circumstances, calls are 
transmitted via the PLs 50. The addressing scheme of the PLs 50 use only internal addresses, 
no intermediate network ATM address substitution at the border nodes is required. If, 

5 however, the calling BN determines that a call should be routed over the intermediate switching 
ATM network, for example, due to insufficient bandwidth and/or failure of a PL, the method 
described above for routing the call via the intermediate ATM network and substituting the 
address of the intermediate network is performed. 

The ATM switching network in accordance with the present invention has many 

10 applications including: SVC backup for private line connections, increased bandwidth on 
demand, remote access to corporate networks via ATM switching services, relatively small 
system connectivity to a corporate network via ATM switching services, and connectivity 

among ATM systems. 

Thus, while there have been shown, described, and pointed out fundamental 

15 novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions, substitutions and changes in the form and details of the 
devices illustrated, and in their operation, may be made by those skilled in the art without 
departing from the spirit of the invention. For example, it is expressly intended that all 
combinations of those elements and/or method steps which perform substantially the same 

20 function in substantially the same way to achieve the same results are within the scope of the 
mvention. Substitutions of elements from one described embodiment to another are also fully 
intended and contemplated. It is also to be understood that the drawings are not necessarily 
drawn to scale but that they are merely conceptual in nature. It is the intention, therefore, to 
be lunited only as indicated by the scope of the claims appended hereto. 



What is claimed is; 
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1 1. A method for interconnecting a calling party asynchronous transfer mode system 

2 having a calling party host and a called party asynchronous transfer mode system having a 

3 called party host using an intermediate switching asynchronous transfer mode network and a 

4 border node associated with each asynchronous transfer mode system comprising: 

5 routing a call from said calling party host to said called party host over the 

6 intermediate switching asynchronous transfer mode network based on an intermediate switching 

7 ATM network addressmg scheme that is recognized by said border nodes and independent of / 

8 an addressing scheme of said asynchronous transfer mode systems. 

PI 1 2. A method in accordance with claim 1, wherein said routing step comprises: 

J 2 substituting at the border node of the calling party asynchronous transfer mode 

RJ 3 system in a called party address information element an mtermediate switching asynchronous 

Si 4 transfer mode network address of the border node of the called party asynchronous transfer 

H 5 mode system for the asynchronous transfer mode system address of the called party host; and 

6 routing the call over the intermediate switching asynchronous transfer mode 

Z 7 network from the border node of the calling party asynchronous transfer mode system to the 

n I 8 border node of the called party asynchronous transfer mode system based on the intermediate 

I 9 switching asynchronous transfer mode network address in the called party address information 

10 element. 

1 3 . A method for interconnecting a calling party asynchronous transfer mode system to 

2 a called party asynchronous transfer mode system by way of a calling party border node, an 

3 intermediate switching asynchronous transfer mode network having an intermediate 

4 asynchronous transfer mode network addressing scheme, and a called party border node, the 

5 calling party asynchronous transfer mode system having a calling party host connected to the 

6 calling party border node by at least one calling party non-border node, the called party 

7 asynchronous transfer mode system having a called party host connected to the called party 

8 border node by at least one called party non-border node, the calling and called party hosts 
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9 having an asynchronous transfer mode system addressing scheme independent of the 

10 intermediate switching asynchronous transfer mode network addressing scheme, comprising: 

11 generating at the calling party host a SETUP message specifying the 

12 asynchronous transfer mode system address of the called party host in a called party address 

13 information element; 

14 routing the call to the at least one calling party non-border node based on the 

15 called party address information element; 

16 generating at the at least one calling party non-border node a SETUP message 

17 specifymg in a called party subaddress information element the asynchronous transfer mode 

18 system address of the called party host from the called party address information element; 

19 routing the call to the calling party border node; 

20 substituting at the calling party border node in the called party address 

21 information element the mtermediate switching asynchronous transfer mode network address 

22 of the called party border node for the asynchronous transfer mode system address of the called 

23 party host; 

24 transmittmg the call over the intermediate switching asynchronous transfer mode 

25 network to the called party border node based on the intermediate switching asynchronous 

26 transfer mode network address of the called party border node in the called party address 

27 information element; 

28 generating at the called party border node a SETUP message specifying in the 

29 called party address information element the asynchronous transfer mode system address of the 

30 called party host from the called party subaddress information element; 

31 routing to the at least one called party non-border node the call based on the 

32 asynchronous transfer mode system address of the called party host in the called party address 

33 information element; 

34 generating at the at least one called party non-border node a SETUP message 

35 specifying in the called party address information element the asynchronous transfer mode 

36 system address of the called party host, without identifying the called party subaddress 

37 information element; and 



38 
*39 
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routing the call to the called party host based on the asynchronous transfer mode 
system address of the called party host in the called party address information element. 



1 4. A method in accordance with claim 3, wherein the called party subaddress is 

2 encrypted. 

1 5 . A method in accordance with claim 3 , wherein said step of generating at the calling 

2 party host the SETUP message further comprises identifying the asynchronous transfer mode 

3 system address of the called party host using one of provisioning, local area network 

4 emulation, multi-protocol over asynchronous transfer mode, and proprietary techniques. 

5 6. A method for interconnecting a calling party asynchronous transfer mode system 
S 6 to a called party asynchronous transfer mode system by way of a calling party border node, 
nJ 7 an intermediate switchmg asynchronous transfer mode network having an intermediate 
3 8 asynchronous transfer mode network addressing scheme, and a called party border node, the 
i 9 calling party asynchronous transfer mode system havmg a calling party host directly connected 
L 10 to the calling party border node, the called party asynchronous transfer mode system having 
Mil a called party host directly connected to the called party border node, the callmg and called 

M 12 party hosts havmg an asynchronous transfer mode system addressing scheme independent of ^ 

^ 13 the mtermediate switchmg asynchronous transfer mode network addressing scheme, 

14 comprising: 

15 generating at the calling party host a SETUP message specifying the 

16 asynchronous transfer mode system address of the called party host in a called party address 

17 information element; 

18 generating at the caUing party border node a SETUP message specifying in a 

19 called party subaddress information element the asynchronous transfer mode system address 

20 of the called party host in the called party address information element; 

21 substituting at the calling party border node in the called party address 

22 information element the intermediate switching asynchronous transfer mode network address 
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23 of the called party border node for the asynchronous transfer mode system address of the called 

24 party host; 

25 transmitting the call over the intermediate switching asynchronous transfer mode 

26 network to the called party border node based on the intermediate switching asynchronous 

27 transfer mode network address of the called party border node in the called party address 

28 information element; 

29 generating at the called party border node a SETUP message specifying in the 

30 called party address information element the asynchronous transfer mode system address of the 

31 called party host from the called party subaddress information element; 

32 routing the call to the called party border node based on the asynchronous 

33 transfer mode system address of the called party host in the called party address information 
P^34 element; 

;^35 generating at the called party border node a SETUP message specifying in the 

nj 36 called party address information element the asynchronous transfer mode system address of the 

537 called party host, without identifying the called party subaddress information element; and 

W 38 routing the call to the called party host based on the asynchronous transfer mode 

- 39 system address of the called party host in the called party address information element. 

1 7. A method in accordance with claim 6, wherein the called party subaddress is 

C 2 encrypted. 

1 8. A method in accordance with claim 6, wherein said step of generating at the calling 

2 party host the SETUP message further comprises identifying the asynchronous transfer mode 

3 system address of the called party host using one of provisioning, local area network 

4 emulation, multi-protocol over asynchronous transfer mode, and proprietary techniques. 

1 9. A system for interconnecting asynchronous transfer mode systems comprising: 

2 an intermediate switching asynchronous transfer mode network having an 

3 asynchronous transfer mode addressing scheme; 
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4 a calling party border node connected to said intermediate switching 

5 asynchronous transfer mode network; 

6 a called party border node connected to said intermediate switching 

7 asynchronous transfer mode network; 

8 a calling party asynchronous transfer mode system connected to said calling 

9 party border node; and 

10 a called party asynchronous transfer mode system connected to said called party 

11 border node; 

12 said asynchronous transfer mode systems having an addressing scheme 

13 independent from the addressing scheme of said intermediate switching asynchronous transfer 

14 mode network, and said border nodes interfacing between the addressing scheme of said 

15 asynchronous transfer mode systems and the intermediate switching asynchronous transfer 

16 mode network addressing scheme. 

1 10. A system in accordance with claim 9, wherein said border nodes are asynchronous 

2 transfer mode switches. - 

1 11. A system in accordance with claim 9, wherein said calling party asynchronous 

2 transfer mode system comprises a calling party host directly connect to said calling party 

3 border node. 

1 12. A system in accordance with claim 9, wherein said calling party asynchronous 

2 transfer mode system comprises: 

3 a calling party host; and 

4 at least one calling party non-border node connected between said calling party 

5 host and said calling party border node. 

1 13. A system in accordance with claim 9, wherein said called party asynchronous 

2 transfer mode system comprises a called party host directly connected to said called party 

3 border node. 
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1 14. A system in accordance with claim 9, wherein said called party asynchronous 

2 transfer mode system comprises: 

3 a called party host; and 

4 at least one called party non-border node connected between said called party 

5 host and said called party border node. 

1 15. An asynchronous transfer mode switching method comprising: 

2 substimting at a calling party border node an intermediate switching 

3 asynchronous transfer mode network address of a called party border node for an asynchronous 

4 transfer mode system address of a called party host. 

1 16. An asynchronous transfer mode switching method comprising: 

2 substituting at a called party border node an asynchronous transfer mode system 

3 address of the called party host for an intermediate switching asynchronous transfer mode 

4 network address of the called party border node. 
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Abstract 

A system for interconnecting ATM systems over an ATM facility using switch 
virtual connections, without having to reprogram existing addresses of the ATM systems when 
using a switching ATM service network. The system includes two or more ATM systems 
having an ATM system addressing scheme and an intermediate switching ATM network having 
an intermediate switching ATM network addressing scheme, which is independent of and 
unknown to the ATM systems. Calls are transmitted between hosts of different ATM systems 
via border node switches. The hosts are unaware of the intermediate switching ATM network 
addressing scheme and thus only identify the ATM system address of the called party host in 
a called party address information element. The border nodes serve as an interface between 
the two addressing schemes. A calling party border node substitutes in a called party address 
information element an intermediate switching ATM network address of a called party border 
node for the called party ATM system address to route the call over the intermediate switching 
ATM network. After routing the call over the intermediate switching ATM network the called 
border node generates in the called party address information element the ATM system address 
of the called party host. The ATM systems are therefore interconnected over an intermediate 
ATM network without incurring the time and expense to reprogram the ATM system 
addressing schemes. 



::ODMA\WORLDOX\M:\1298\0E751\CFC0120.WPD 



1 



^Ode in bae Galled pa4y add/es>S l/lformsbon 
t^en^eiTt^ -the intermed^cttg 3H\tch\n^^Tn^ 
n^o^K oddn'^^ss of -the CQl\ed'pa^ 6t^ > 

Roote, -ihe CaU oi^i AVit inte^oiediot^ switehinj 
-tK«- C4M\ea p«<^-Y t-oi-aer .node based w -the 

odd«^^ of -the ai^^^f^f^^j^ 



j Wd on ATM a4d^-'ss ° 

1 W -party ho^ in-weoslied^ 



1298/0E751 
WALDMAN-2 



IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Declaration and Power of Attorney 

As the below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 

name. 

I believe I am the original, first and sole inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled SYSTEM AND 
METHOD FOR INTERCONNECTING ATM SYSTEMS OVER AN INTERMEDIATE 
ATM NETWORK USING SWITCH VIRTUAL CONNECTIONS the specification of 
which is attached hereto. 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by an amendment, if any, 
specifically referred to in this oath or declaration. 

I acknowledge the duty to disclose ail information known to me which is material 
to patentability as defined in Title 37, Code of Federal Regulations, 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 119 
of any foreign application(s) for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent or inventor's certificate having 
a filing date before that of the application on which priority is claimed: 

None 

I hereby claim the benefit under Title 35, United States Code, 1 20 of any United 
States application(s) listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35, United States Code, 112, I 
acknowledge the duty to disclose all information known to me to be material to 
patentability as defined in Title 37, Code of Federal Regulations, 1.56 which became 
available between the filing date of the prior application and the national or PCT 
international filing date of this applicafion: 

None 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 
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I hereby appoint the following attorney(s) with full power of substitution and 
revocation, to prosecute said application, to make alterations and amendments therein, 
to receive the patent, and to transact all business in the Patent and Trademark Office 
connected therewith: 

Lester H. Birnbaum (Reg. No. 25830) 

Richard J. Botos (Reg. No. 32016) 

Jeffery J. Brosemer (Reg. No. 36096) 

Kenneth M. Brown (Reg. No. 37590) 

Donald P. Dinella (Reg. No. 39961) 

Guy Eriksen (Reg . No. P-4 1 736) 

Martin I. Finston (Reg. No. 31613) 

James H. Fox (Reg. No. 29379) 

Barry H. Freedman (Reg. No. 26166) 

Julio A. Garceran (Reg. No. 371 38) 

Mony R. Ghose (Reg . No. 381 59) 

Jimmy Goo (Reg. No. 36528) 

Anthony Grillo (Reg. No. 36535) 

Stephen M. Gurey (Reg. No. 27336) 

John M. Harman (Reg. No. 38173) 

Donald E. Hayes, Jr. (Reg. No. 33245) 

John W. Hayes (Reg. No. 33900) 

Mark A. Kurisko (Reg. No. 38944) 

Irena Lager (Reg. No. 39260) 
Christopher N. Malvone (Reg. No. 34866) 

Scott W. McLellan (Reg. No. 30776) 

Martin G. Meder (Reg. No. 34674) 

Geraldine Monteleone (Reg. No. 40097) 

John C. Moran (Reg. No. 30782) 

Michael A. Morra (Reg. No. 28975) 

Gregory J. Murgia (Reg. No. 41209) 

Claude R. Narcisse (Reg. No. 38979) 

Joseph J. Opaiach (Reg. No. 36229) 

Neil R. Ormos (Reg. No. 35309) 

Eugen E. Pacher (Reg. No. 29964) 

Jack R. Penrod (Reg. No. 31 864) 

Daniel J. Piotrowski (Reg. No. P-42079) 

Gregory C. Ranieri (Reg. No. 29695) 

Scott J. Rittman (Reg. No. 3901 0) 

Eugene J. Rosenthal (Reg. No. 36658) 
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Bruce S. Schneider 
Ronald D. Slusky 
David L. Smith 
Patricia A. Veriangieri 
John P. Veschi 
David Vclejnicek 
Charles L. Warren 
Eli Weiss 



(Reg. No. 27949) 
(Reg. No. 26585) 
(Reg. No. 30592) 
(Reg. No. P-42201) 
(Reg. No. 39058) 
(Reg. No. 29355) 
(Reg. No. 27407) 
(Reg. No. 17765) 



I hereby appoint the attorney(s) on ATTACHMENT A as associate attorney(s) 
in the aforementioned application, with full power solely to prosecute said application, 
to make alterations and amendments therein, to receive the patent, and to transact all 
business in the Patent and Trademark Office connected with the prosecution of said 
application. No other powers are granted to such associate attorney(s) and such 
associate attorney(s) are specifically denied any power of substitution or revocation. 



Full name of 1st joint inventor: Francis R. Waldman 
Inventor's 

signature Date 

Residence: Fair Haven, New Jersey 
Citizenship: Israel 

Post Office Address: 28 Locust Avenue, Fair Haven, New Jersey 07704 



Full name of 2nd joint inventor: 



Inventor's 

sig nature ^ Date 

Residence: 
Citizenship: 
Post Office Address: 



ATTACHMENT A 



Attorney Name(s): Melvin C. Garner Reg. No. 26,272 

Joseph B. Lerch Reg. No. 26,936 

Cheryl F. Cohen Reg. No. 40,361 



Telephone calls should be made to Darby & Darby at: 
Phone No.: (212) 527-7700 
Fax No.: (212)753-6237 



All written communications are to be addressed to: 



DARBY & DARBY 
805 Third Avenue 
New York, NY 10022 



